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Pathological highlights 
from the 2010 growing 
season 
Frank L. Caruso 
UMass Cranberry Station 
January 19, 2011 
Projects to discuss 
•  Bravo phytotoxicity field trials 
•  Chlorothalonil residue field trial 
•  New formulations fungicide field trial 
•  Isolations of fungi from different beds 
experiencing severe leaf spot  
•  Potential biocontrol agents in wild beds 
•  Loosestrife disease 
•  Field observations – SCALD! 
Bravo phytotoxicity 
field trials 
Two trials conducted in 2010 
•  Stevens – identical to 2008 trial in 
Ben Lear bed and 2009 trial in Early 
Black bed 
•  Ben Lear – identical to 2009 trial, 
expanded to examine residues of 
chlorothalonil and azoxystrobin as 
well as fruit injury 

2008 Bravo field trial – Fruit 
injury in Ben Lear 
2009 Bravo field trial – Fruit injury 
for three applications, Ben Lear 
Responses of different cultivars 
to maximal rates of Bravo 
•  Ben Lear – fruit injury with no impact 
on yield 
•  Early Black – no fruit injury but yield 
reduced 
•  Stevens – no fruit injury but possible 
yield reduction (complications with 
scald) 
Chlorothalonil 
residue field trial 
Residues in 2009 Ben Lear plots – 
three Bravo applications 
Residues in 2009 Ben Lear plots – 
two Bravo applications 
Residues in 2009 Ben Lear plots – 
one Bravo application 
New formulations 
fungicide field trial 
New formulations field rot – 2010  
New formulations storage rot – 2010  
New formulations total rot – 2010  
Isolations of fungi from 
different beds 
experiencing severe leaf 
spot 
Cultivars affected 
•  Crimson Queen 
•  Demoranville 
•  Howes 
•  Stevens 





Fungi cultured from leaf spots 
•  Phyllosticta vaccinii – 38.5%*** 
•  Colletotrichum acutatum – 19.2%** 
•  Fusicoccum putrefaciens – 4.5%* 
•  Pestalotia vaccinii – 24.7% 
•  Physalospora vaccinii – 8.5% 
•  Phomopsis vaccinii – 3.5% 
Fungi cultured from rotted berries 
•  Phyllosticta vaccinii – 2.2%*** 
•  Colletotrichum acutatum – 21.1%** 
•  Fusicoccum putrefaciens – 2.0%* 
•  Pestalotia vaccinii – 2.4% 
•  Physalospora vaccinii – 33.1% 
•  Phomopsis vaccinii – 9.3% 
Fungi cultured from healthy berries 
•  Phyllosticta vaccinii – 22.5%*** 
•  Colletotrichum acutatum – 15.8%** 
•  Fusicoccum putrefaciens – 0.8%* 
•  Pestalotia vaccinii – 0.5% 
•  Physalospora vaccinii – 22.3% 
•  Phomopsis vaccinii – 14.0% 
Potential biocontrol 
agents in wild beds 


Objectives of the project 
•  Sample flowers, fruits, leaves, roots from 
wild and producing beds 
•  Isolate bacteria from tissues and identify to 
genus 
•  Screen for antagonism against cranberry 
pathogens – root rot, fairy ring, fruit rot 
•  Characterize the active component(s) 
responsible for antagonism in the 
respective bacteria 
Bacteria isolated from native 
cranberry fruit 
Fluorescent	  (Pseudomonas)	  and	  
non-­‐fluorescent	  bacteria	  under	  
long-­‐wave	  UV	  light	  (upper)	  and	  
white	  light	  (lower).	  Fruit	  
isola<ons	  yielded	  only	  two	  kinds	  
of	  bacteria:	  Fluorescent	  
Pseudomonads	  and	  an	  
uniden<fied	  isolate	  that	  grows	  in	  
a	  mucoid	  colony	  on	  glycerol	  
media.	  
Bacteria isolated from native 
cranberry roots and soil 
A	  large	  number	  of	  bacterial	  
types	  were	  isolated	  from	  
na<ve	  cranberry	  roots	  and	  
associated	  soil.	  
Chromobacterium	  sp.,	  a	  
dark-­‐purple	  pigmented	  
bacterium	  was	  isolated	  from	  
all	  na<ve	  and	  commercial	  
cranberry	  roots	  and	  soils.	  
Chromobacterium	  sp.	  
P. cinnamomi mycelial growth inhibition 
by violacein/deoxyviolacein 
Mycelial	  growth	  of	  isolate	  PC-­‐1	  is	  significantly	  inhibited	  by	  concentra<ons	  
above	  0.1µg/mL,	  and	  PC-­‐3	  is	  significantly	  inhibited	  at	  0.05µg/mL	  of	  an	  80:20	  
mixture	  of	  [1]	  and	  [2].	  PC-­‐3	  grows	  at	  about	  half	  the	  rate	  as	  PC-­‐1,	  indica<ng	  
significant	  growth	  differences	  among	  P.	  cinnamomi	  soil	  popula<ons.	  
P. cinnamomi mycelial growth 
inhibition by violacein/
deoxyviolacein 
Dose response curves place the ID50 at <0.1µg/ml for PC-3 and <0.4µg/ml 
for PC-1, indicating a range of violacein sensitivity among P. 
cinnamomi isolates. The steep dose-response curves indicate a 
possible cooperativity mechanism of action. 
Loosestrife disease 








Next steps: 
•  Identify Fusarium to species – Dr. Elmer 
•  Obtain loosestrife plants and get growing 
in the greenhouse 
•  Grow up inoculum of selected Fusarium 
isolates 
•  Inoculate loosestrife plants and look for 
typical symptoms 
•  Culture same Fusarium isolate from 
infected plants 
•  ***Fulfill Koch’s Postulates*** 
Field observations – 
SCALD! 
What exactly is scald? 
•  When fruit is exposed to direct sunlight 
after being in the shade for an extended 
period of time (sun scald). 
•  When fruit lies directly in or directly above 
a puddled area and high temperatures 
heat up the water and it evaporates. Fruit 
are either damaged by the heated water or 
the water vapors (heat scald). 
•  This is NOT what occurred in 2010. 
Rot vs. Scald 
Sunscalded berries 
Scald from flood 

Scald event for 2010 
•  Last time was 1990. Torrential rain flooded many 
beds first, then high temperatures with LOW 
DEW POINTS occurred on August 1-2. Early 
Black was particularly impacted. Also occurred in 
New Jersey. 
•  Very hot temperatures in early July and 
prolonged dry weather stressed the fruit. High 
temperatures with LOW DEW POINTS occurred 
on August 31 and September 1. Also occurred in 
New Jersey. 
•  Scalded fruit began showing up during the first 
few days of September. 
Reports on scald at the Crop Summit 
•  Most severe on thin canopy and new beds. 
•  Most severe on dry beds (low water table). 
•  Growers using subsurface irrigation via drainage 
tiles had less. 
•  Noted on beds with poor drainage and/or heavy 
irrigation (possibly steam scald). 
•  Those who irrigated for 60-90 minutes in the 
early morning on those days had little injury. 
•  Deep peat beds had the best quality and least 
injury. 
General consensus 
•  We need to learn more about scald. 
•  A prediction system for conditions 
favorable for scald would allow 
growers to protect their fruit. 
•  Devise a grower notification system 
similar to the frost warning system. 
•  Let’s invite Dr. Paul Croft to talk about 
scald in January! 
Please fill out the 
questionnaire on 
scald you received 
this morning at 
check-in!!! 
Thanks!!! 
•  Lab and field assistance: Lynne 
Dowdall, Emily Zammitti and Cory 
Ward 
•  Funding: CCCGA; Ocean Spray 
Cranberries, Inc.; EPA Region 1; 
USDA/CSREES Special Grant; Bayer 
Crop Science; Dow AgroScience 
•  Numerous cooperating growers 


